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3-e main purposes of the mpxirnent. Wc did take one other measure that Haxh 

c t  a:. used as an indicator of stress, tile weizht of the adrenal gtonds. -- 
As can be ~ c c n  iu Table 1, the IEI animals developed stgaificantly heavier I 

I 

adrenal3 Q,m 1.;e ECTs--ll* 8% (P < . OS). We doubt, however, that this can be 

t a k a  as m ifidcation of stress, for the following reasons. Adrenal weight v a i e s  

,vVitii bcly vtci$iz (*.e a v e i q e  correlation being about .4 for the six sub-groups 

in the two cupziments), az;d the IEI animals viei$ied 8.9% mote than the ECT 

animals (P < .001). If adrenal weizht is expressed as a fraction of body weight, 
I 
I 2;co the ECT-1231 diftercnces become nonsipificaat. The adrenal weights oi the 

p i r c d  impoverished rats do not differ from those of either the BCT or IEX groups, 

whcdier absolute or relative weizhts are taken. ' IhXe i6 t4us no evidence Skiax an 

imyAverishcd ezwirmrnent, with or wirhout isola'iion, causes the S1 strain to de- 

vciop Gie qpclroine described by Hatch et al. -- 
Aceqlcholincstcrasc Aceiviry 

Differences in hChE activity per unit of tissue weigiac between rho IE: group 

and the other groups are given in Table 2. While'the ECT animals exceeded their 

iBI linermates in weight of all brain sections, xhey are &em in Table 2 eo have 

less AChE activity per vnit  of weight. In the cortex, this decrease in zciiviP-j 

among Lhc ECT animals is significant, for ale two experiments cor&:ii,oCl, fz ~ i l  
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.* ' . .  r_ 16 * 

PEIb 

12 

-3. 9 

-2. 3 

2.5 

1.5 

1.0 

-1.5 

-0.5 

-7.6 

-4.8 
i 

. .  . I  

ECT&' 

1'1 

8.6** 

6.0* 

8.9** 

0.7 

4.8** 

0.7 

2.4 

-8.0 . 

Table 1 

Differences in Weights of Brain Sections, Adrenal Clan& 

and Whole Body between Rats in Three Environments, and thoee 

of Littermates Isolated in Extreme Impoverishment (U31) '' 

PEI 

ii 

0.3 

3.6 

3.8 

-2.7 

0.4 

-0.8 

-0.3 

-2.0 

(Expressed in percentages of the IEI valuee) 

I 

I 

Brain N 

cortex 

Vis. Sample 

Som. Sample 

Rem. Dorsal 

Ventral 

Total 

Rest of brain 

Total brain 

Adrenals 

Terminal Body Wt. 

Exper. 1 

EC? 

12 

9.3*** 

4.7** 

10.6** 

5.2 

7.6**+ 

4.0* 

5.5** 

-15.5" 

-2.9' 

* P 4 .05, ** P,< .01, *** P,< .001. 

Exper. 2 1 ' & 2  

scc 
11 

3.3 

3.6 

4.6 

- 3 . P  

0. 5 

-1.0 

-0.4 

-1.9 

10.7** - 

RC? 

23 

8.8*** 

5.4***, 

9.8*** 

2.9 

6.2*** 

2.4* 

4. o*** 

L1.8* 

-8.9*** 

pEIb 
23 * 

-2.1 

0.5 

3.1 

-0.6 

0.7 

-1. 2 

-0.4 

-4.9 

-6.4** 

I 

The P values were determined by Duncan , 

multiple range tests after analyses of variance. 
I ,  

ECT = Environmental Complexity and Training 

PEI = Paired in Extreme Impoverishment 

SC = Social Control (Standard Colony) 
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I . .  

-2.1. 

-3.3 ' 

- 17 ,. 

i 

-2.1' 

-3.6'" 

Table 2 

Differences in AChE Activity per Unit of Weight 

J 

1.8 

-1.4 

0.8- 

between Rats in Three Environmente and those of Littermates 

-0.8 

-3.o** 

-0.7 

. . .  

Isolated in Extreme Xmpoverighment (IBI) 

(Expressed as percentages of the XI31 values) 

N 
cortex 

Vis. Sample 

Sam. Samplc 

Rem. Dorsa 

Ventral ' 

Total 

, 

Rest of Brain 

Total Brain 

Exper. 1 

EC? 

12 

-8. 2*.*+ 

-2.4 

-3.4+ 

0.4 

-2.0 

-1.4 

-2.1 

- 
PEIb 

12 

.-0.3 

-1.2 

00 5 

-0.1 

0.3 

0.3 

-0.1 - 

EC? 

11 

-90 o**' 
-1. 8 

-3.8 

-2.4 ' 

-30 8* 

0.1 

-1.6 

PAb 

11 . il 
i 

-5. a**, 
-1.4 

-2.1 

1.2 

-0.9 

0.0 

-0.4 

- 
see 
11 

-6.4*+ 

. 1 & 2  

EC'f 

23 

0.1 /1-1.9* 

PBXb 

23 ' 

-2.7** 8 

-1.3 

-0. a 8 

0.6 

-0.4 

*0.1 

-0.3 - 
* P,< -05, ** P \< .Ol, *** P\< .001. The Pvaluee were determined by 

Duncan multiple range tests after analyses of variance. 
a ECT = Environmental Complexity and Training * 

PEI = Paired in h t r e m e  hpover!shment .- 

SC = Social Control (Standard Colony) C 
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N 

Cortex 

Vis'. Sample 

Som. Sample 

.I -18 e 

E C ' f  

12 

8.9* 

1.7 

i .  
I .  

5.2* 

6.7* 

4.1 

6.6** 

088 

284 

Table 3 

2.5 6.8.'' 

. 1.8 5.5 

-0.6 1.6 

1.0 4.8* 

-0.8 0.1 

-0.3 1.5 

I .  

Differences in Ratio of ChE to AChE Activity 

between Rats in Three Environments, and those of 

Littermates' Isolated in Extreme Impoverishment (IEI) 
, .  I 

(Expressed in percentages of the IEI. values) 

Exper. 1 &per. 2 1 &'2 

P E I ~  

12 

5.9 

' 1.1 

-1.4 

1.4 

08 4 

-0.6 

-0.3 

ECTa 

23 

12.0*" 

3.3* 

5;4 ** 
2.2 

4.6*** 

-0.8 

* 0.8 

23 

. .  
4 . 9 * .  

187 
. .  

0:2 

0.3 

0.7 

-0.7 

-0.3 a 

, .  - 
* P d . 0 5 ,  * * P , < . O l ,  *** P,<.OOl. ThePvaluesweredeterminedby 

Duncan multiple range tests after analyses of variance6 

ECT = Environmental Complexity and Training 

PEI = Paired in Extreme Impoverishment 

SC = Social Control (Standard Colony) 
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Figure 
~ 

Fig. 1 Cortical weight6 and acetylcholinesterase activity of 
. ' I  

. I  
I impoverished-environment animals expressed a8 ratio6 of the corresponding 

values of their enriched-environment littermates. Three independent set6 

of experiments we shown: (a) Social Control (SC) vs - Environmental Complexity 

and Training (ECT), (b) Isolation Conditions (IC) v s  - ECT, apd (c) Ieolation in 

Extreme Xmpoverishment (IEI) - vs ECT. The number of littermate paire in 

each comparison is given just below the designation of the group, To obtain 

each measure, the katio of each impoverished animal to its enriched litter- 

mate was taken, .and then the mean of the group was calculated. Whenever B 

, 

I 

. .  
' 

e ratio differs significantly from 1 00, the P value of the difference is shown 

at the end of the bar. Whenever two adjacent ratio8 differ eignificantly horn . 

each other, the P value is shown on the arrow between the bare. The eigni- 

' .  

I 
I 

ficances of differences between the extreme vuluee (SC/ECT - va lBI/BCT) - I 

I are not given in the figure, but they exceed 01 in every ciaee (eee text). 
I 

r' 
6 


